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ANTISENSE NUCLEIC ACID FOR THE TREATMENT OF DISEASES IN WHICH EXPRESSION OF 
bFGF, PDGF-A OR PDGF-B PLAYS A PATHOGENIC ROLE. 



The present invention is related to an antisense-nucleic acid 
or effective derivatives thereof hybridizing with an area 
of the messenger RNA (mRNA) or the DNA, encoding platelet 
derived growth factor-A (PDGF-A) or platelet derived growth 
factor-B (PDGF-B) or basic fibroblast growth factor (bFGF) , 
a pharmaceutical composition, comprising an antisense nucleic 
acid or effective derivatives thereof hybridizing with an 
area of the messenger RNA (mRNA) or the DNA, encoding PDGF-A 
or PDGF-B or bFGF as well as the use of said antisense 
nucleic acids and derivatives thereof for the manufacturing 
of a pharmacautieal composition for the treatment of neo- 
plasms, for the inhibtion of pathological angiogenesis or 
the treatment of rheumatoid arthritis and other autoimmune 
diseases . 

PDGF-A and PDGF-B as well as bFGF are growth factors, 
secreted by a variety of neoplastic cells including glioma 
cells, pancreas carcinoma cells, osteosarcoma cells, AIDS- 
related Kaposi's sarcoma cells, gastric carcinoma cells, lung 
carcinoma cells and melanoma cells and stimulate neoplastic 
cell growth in an autocrine manner. All three growth factors 
also stimulates neoangiogenesis in solid tumors. Furthermore, 
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these factors may promote angiogenesis and pathological 
formation of tissue deposits in autoimmune diseases. 

It is an object of the present invention to provide a com- 
pound for the treatment of neoplasms, autoimmune diseases 
and diseases involving pathological angioneogenesis . 
Surprisingly the antisense nucleic acids described below, 
could strongly inhibit tumor cell growth, capillary endo- 
thelial cell growth and fibroblast cell growth even when the 
purified growth factors were added to the culture. This 
suggests that these growth factors exert growth regulatory 
effects by mechanisms independent of exogenous binding of 
these factors to their known receptors on the cell surface. 
Thus, the intracellularly produced polypetides or fragments 
thereof may bind regulatory sites on the cellular DNA or to 
protein or to intra cellular receptor sites. Alternatively, 
the oligonucleotides may act as aptamers. 

According to the invention antisense nucleic acids or 
effective derivatives thereof which hybridize with an area 
of the mRNA or DNA coding for PDGF-A or PDGF-B or bFGF can 
effectively treat the diseases addressed above. The antisense 
nucleic acid is able to hybridize with regions of the PDGF-A 
or PDGF-B or bFGF mRNAs . It is understood by the skilled 
person that fragments of the antisense nucleic acids and 
antisense nucleic acids containing these sequences work 
according to the invention so long as production of the 
PDGF-A or PDGF-B or bFGF polypeptides is reduced or in- 
hibited. 

According to the invention the antisense-oligonucleotides 
are obtainable by solid phase synthesis using phosphite 
triester chemistry by growing the nucleotide chain in 3 '-5' 
direction in that the respective nucleotide is coupled to 
the first nucleotide which is covalently attached to the 
solid phase comprising the steps of 
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cleaving 5 'DMT protecting group of the previous 
nucleotide, 

adding the respective nucleotide for chain propagation, 



modifying the phosphite group subsequently cap un- 
reacted 5'-hydroxyl groups and 

cleaving the oligonucleotide from the solid support, 

followed by working up the synthesis product. 

The chemical structures of oligodeoxy-ribonucleotides are 
given in figure 1 as well as the respective structures of 
antisense oligo-ribonucleotides are given in figure 2. The 
oligonucleotide chain is to be understood as a detail out 
of a longer nucleotide chain. 

In figure 1 lit. B means an organic base such as adenine (A), 
guanine (G) , cytosine (C) and thymine (T) which are coupled 
via N9(A,G) or N1(D,T) to the desoxyribose . The sequence of 
the bases is the reverse complement of the genetic target 
sequence (mRNA- sequence) . The modifications used are 

1. Oligodeoxy-ribonucleotides where all R 1 are substituted 



2. Oligodeoxy-ribonucleotides where R 1 is varied at the 
internucleotide phosphates within one oligonucleotide 



by 



1.4 



1.1 



1.2 



1.3 



1.5 




5' B-p-B-p-B-p- (B-p-) n B-p-B-p-B-p-B 3' 
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III I III 

R la R la R la R lb R la R la R la 



where B = deoxy- ribonucleotide dA, dC, dG or dT depending 
on gene sequence 
p = internucleotide phosphate 

n = an oligodeoxy-ribonucleotide stretch of length 
6-20 bases 

2.1 R la = S; R lb = O 

2.2 R la = CH 3 ; R lb = O 

2.3 R la = S; R lb = CH 3 

2.4 R la = CH 3 ; R lb = S 



Oligodeoxy- ribonucleotides where R 1 is alternated at 
the internucleotide phosphates within one oligo- 
nucleotide 



B-p- (B-p-B-p) n -B-p-B 



R la R ib R la R lb 



where B = deoxy-ribonucleotide dA, dC, dG or dT 
depending on gene sequence 
p = internucleotide phosphate 

n = an oligodeoxy- ribodinucleotide stretch of 
length 4-12 dinucleotides 

3.1 R la = S; R lb = O 

3.2 R la = CH 3 ; ' R lb = 0 

3.3 R la = S; R lb = CH 3 



Any of the compounds 1.1 - 1.5; 2.1 - 2.4; 3.1 - 3.3 
2 

coupled at R with the following compounds which are 
covalently coupled to increased cellular uptake 
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4.1 cholesterol 

4.2 poly (L) lysine 

4.3 transferrin 

5 . Any of the compounds 1.1 - 1.5; 2.1 - 2.4; 3.1 - 3.3 
coupled at R 3 with the following compounds which are 
covalently coupled to increase cellular uptake 

5 . 1 cholesterol 

5.2 poly (L) lysine 

5 . 3 trans ferrin 



In the case of the RNA-oligonucleotides (figure 2) are the 
basis (adenine (A) , guanine (G) , cytosine (C) , uracil (U) ) 
coupled via N9 (A,G) or Nl (C,U) to the ribose. The sequence 
of the basis is the reverse complement of the genetic target 
sequence (mRNA- sequence) . The modifications in the oligo- 
nucleotide sequence used are as follows 



6. Oligo-ribonucleotides where all R are substituted by 

6.1 R 1 « 0 

6.2 R 1 = S 

6.3 R 1 = F 

6.4 R 1 = CH 3 

6.5 R 1 = OEt 

7. Oligo-ribonucleotides where R 1 is varied at the inter- 
nucleotide phosphates within one oligonucleotide 



B-p-B-p-B-p- (B-p-) n B-p-B-p-B-p 



-B 



I I I 



la p la p la _lb D la 



I I I 



,1a R la 



where B = ribonucleotide A, C, G or T depending 
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on gene sequence 
p = internucleotide phosphate 

n = an oligo-ribonucleotide stretch of length 4 - 
20 bases 



7.1 


R 13 


= S; 


R lb - 


0 


7.2 


R 13 


= CH 3 ; 


R lb = 


0 


7.3 


R la 


= S; 


R lb = 


CH 3 


7.4 


R 13 


= CH 3 ; 


R lb - 


s 



8 . Oligo- ribonucleotides where R is alternated at the 
internucleotide phosphates within one oligonucleotide 

5' B-p- (B-p-B-p) -B-p-B 3' 

III I 
R la R lb R la R lb 

where B = ribonucleotide A, C, G or T depending 
on gene sequence 
p = internucleotide phosphate 

n = an oligo-ribodinucleotide stretch of length 
4-12 dinucleotides 



8.2 


R la = 


S; 


R lb 


= 0 


8.2 


R la = 


CH 3 ; 
S; 


R lb 


= 0 


8.3 


R la = 


R lb 


= CH, 



9 . Any of the compounds 6.1 - 6.5; 7.1 - 7.4; 8.1 - 8.3 

2 

coupled at R with the following compounds which are 
covalently coupled to increase cellular uptake 

9.1 cholesterol 

9.2 poly (L) lysine 

9.3 transferrin 

10. Any of the compounds 6.1 - 6.5; 7.1 - 7.4; 8.1 - 8.3 
coupled at R 3 the following compounds are covalently 
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coupled to increased cellular uptake 

10.1 cholesterol 

10 . 2 poly (L) lysine 

10.3 transferrin 

11. Any of the compounds 6.1 - 6.5; 7.1 - 7.4; 8.1 - 8.3; 
9.1 - 9.3; 10.1 - 10.3 where all R 4 are substituted by 



11.1 


R 4 


= 0 


11.2 


R 4 


= F 


11.3 


R 4 


= CH. 



In a preferred embodiment the PDGF-A antisense-oligo- 
nucleotide has the sequence as disclosed in the sequence 
listing under Seq. ID No. 1 - 6, having a DNA- or RNA-type 
structure . 

In a preferred embodiment the PDGF-B antisense-oligonuclotide 
has the sequence as disclosed in the sequence listing under 
Seq. ID No. 7 - 12, having a DNA- or RNA-type structure. 

In a preferred embodiment the bFGF 'antisense-oligonucleotide 
has the sequence as disclosed in the sequence listing under 
Seq. ID No. 13 - 27, having a DNA- or RNA-type structure. 

In a preferred embodiment of these oligonucleotides they are 
phosphorothioate derivatives, having a DNA- or RNA-type 
structure. 

It is possible that one single individual sequence as 
mentioned above works as an antisense nucleic acid or oligo- 
nucleotide structure according to the invention. However, 
it is also possible that one strand of nucleotides comprises 
more than one of the sequences as mentioned above directly 
covalently linked or with other nucleotides covalently linked 
in between. Preferably, individual oligonucleotides are 



WO 95/16032 



PCT/EP93/03461 



- 8 - 

addressed. 

The randomized control sequence is disclosed in the sequence 
listing under Seq. ID No. 28. 

In a preferred embodiment of these oligo-nucleotides they 
are phosphorothioate derivatives. 

Modifications of the antisense-oligonucleotides are ad- 
vantageous since they are not as fast destroyed by endo- 
geneous factors when applied as this is valid for naturally 
occuring nucleotide sequences. However, it is understood by 
the skilled person that also naturally occuring nucleotides 
having the disclosed sequence can be used according to the 
invention. In a very preferred embodiment the modification 
is a phosphorothioate modification. 

The synthesis of the oligodeoxy-nucleotide of the invention 
is described as an example in a greater detail as follows. 

Oligodeoxy-nucleotides were synthesized by stepwise 5'- 
addition of protected nucleosides using phosphite triester 
chemistry. The nucleotide A was introduced as 5'dimethoxy- 
trityl-deoxyadenosine (N-benzoyl) -N,N' -diisopropyl-2-cyano- 
ethyl phosphoramidite (0.1 M) ; C was introduced by a 5'- 
dimethoxytrityl -deoxycytidine (N 4 -benzoyl ) -N, N' -diisopropyl -2 - 
cyanoethyl phosphoramidite; G was introduced as 5' -dimethoxy- 
trityl-deoxyguanosine (N 8 -isobutyryl) -N,N' -diisopropyl -2- 
cyanoethyl phosphoramidite and the T was introduced as 5'- 
dimethodytrityl - deoxythymidine -N , N ' - diisopropyl - 2 - cyanoethyl 
phosphoramidite. The nucleosides were preferably applied in 
0.1 M concentration dissolved in acetonitrile . 

Synthesis was performed on controlled pore glass particles 
of approximately 150 /im diameter (pore diameter 500 A) to 
which the most 3' nucleoside is covalently attached via a 
long-chain alkylamin linker (average loading 30 jnnol/g solid 
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support) . 

The solid support was loaded into a cylindrical synthesis 
column, capped on both ends with filters which permit ade- 
quate flow of reagents but hold back the solid synthesis 
support. Reagents were delivered and withdrawn from the 
synthesis column using positive pressure of inert gas. The 
nucleotides were added to the growing oligonucleotide chain 
in 3'-> 5' direction. Each nucleotide was coupled using one 
round of the following synthesis cycle: 

Cleave 5 'DMT (dimethoxytrityl ) protecting group of the 
previous nucleotide with 3-chloroacetic acid in dichloro- 
methane followed by washing the column with anhydrous aceton- 
itrile. Then simultaneously one of the bases in form of their 
protected derivative depending on the sequence was added plus 
tetrazole in acetonitrile . After reaction the reaction 
mixture has been withdrawn and the phosphite was oxidized 
with a mixture of sulfur (S Q ) in carbon disulf id/pyridine/- 
triethylamine . After the oxidation reaction the mixture was 
withdrawn and the column was washed with acetonitrile. The 
unreacted S'-hydroxyl groups were capped with simultaneous 
addition of 1-methylimidazole and acetic anhydryide/lutidine- 
/tetrahydrofuran. Thereafter, the synthesis column was washed 
with acetonitrile and the next cycle was started. 

The work up procedure and purification of the synthesis 
products occured as follows. 

After the addition of the last nucleotide the deoxynucleo- 
tides were cleaved from the solid support by incubation in 
ammonia solution. Exocyclic base protecting groups were 
removed by further incubation in ammonia. Then the ammonia 
was evaporated under vacuum. Full-length synthesis products 
still bearing the 5 'DMT protecting group were separated from 
shorter failure contaminants using reverse phase high per- 
formance liquid chromatography on silica C- R stationary 
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phase. Eluents from the product peak were collected, dried 
under vacuum and the 5 '-DMT protecting group cleaved by 
incubation in acetic acid which was evaporated thereafter 
under vacuum. The synthesis products were solubilized in the 
deionized water and extracted three times with diethylether . 
Then the products were dried in vacuo. Another HPLC-AX 
chromatography was performed and the eluents from the product 
peak were dialysed against excess of Trisbuffer as well as 
a second dialysis against deionized water. The final products 
were lyophilized and stored dry. 

The anisense-nucleic acid of the invention can be used as 
pharmaceutical composition or medicament. This medicament 
can be used for treating neoplasms in which the expression 
of platelet derived growth factor or basic fibroblast growth 
factor is of relevance for the pathogenicity. It can be used 
to reduce neoplastic cell growth in cells expressing these 
growth factors, and to inhibit pathological angiogenesis . 
Furthermore, it can be used to treat rheumatoid arthritis 
and other autoimmune diseases in which the production of 
PDGF-A, PDGF-B or bFGF is of pathogenetic relevance. 

The effect of PDGF-A and PDGF-B and bFGF specific antisense 
oligonucleotides on neoplastic cell growth was investigated. 
It was demonstrated that antisense oligodeoxynucleo tides as 
well as phosphorothioate modified nucleic acids, comple- 
mentary to PDGF and bFGF mRNAs could specifically inhibit 
PDGF protein expression and bFGF protein expression re- 
spectively. Furthermore, they reduced cell proliferation in 
mammary carcinoma, glioma, pancreas carcinoma and melanoma 
cells with surprising efficiency. 

Surprisingly, cell extracts from tumor cells treated with 
the specific antisense oligodeoxynucleotides targeted against 
either of the three growth factors did not induce angio- 
neogenesis, while extracts from untreated cells were highly 
angiogenic. 
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The invention is further explained by the following non 
limiting example. 

Example 

Enzyme-linked immunosorbent assay (ELISA) 

Cell lysates were diluted in 50 mM carbonate buffer at pH 
9.0 and immobilized on immunon II plates (Dynatech Laborator- 
ies, Inc.) overnight. Antigen solution was removed and 200 
/xl/well phosphate buffered saline (PBS) / l%/BSA/0.02% azide 
were added to block non-specific protein binding. Following 
incubation at room temperature for 2 h solution was removed. 
After washing with PBS plates were air dried for 3 h. 
Specific antibodies for PDGF-A, PDGF-B or bFGF (Oncogene or 
Santa Cruz Biotechnology Inc.) were added at 50 /xl/well, 
diluted in blocking buffer. Following 1 h incubation at room 
temperature samples were removed and subsequently wells were 
washed four times with P3S/0.05% Tween 20. Then 50 /xl of 
secondary antibody-phosphatase conjugate were added and 
removed after 1 h. Wells were washed with diethanolamine 
buffer (10 mM diethanolamine, 0.5 mM MgCl 2/ pH 9,5). One 
tablet of Sigma 104 phosphatase substrate was dissolved in 
5 ml diethanolamine buffer. 50 /xl of the substrate solution 
were added per well. The reaction was stopped with 50 /xl 
0,1 M EDTA (pH 7.5) and plates were read on a microtitration 
plate reader. 
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(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Biognostik Gesellschaft fuer biomolekulare 

Diagnostik mbH 

(B) STREET: Carl-Giesecke-Str . 3 

(C) CITY: Goettingen 

(E) COUNTRY: Germany 

(F) POSTAL CODE (ZIP) : 37079 

(ii) TITLE OF INVENTION: Antisense nucleic acid for the 
treatment of neoplasms and auto-immune diseases and 
diseases involving pathological angioneogenesis , in 
which expression of the growth factors bFGF, PDGF-A 
or PDGF-B. . 

(iii) NUMBER OF SEQUENCES: 28 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 (EPO) 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 
<D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
GCCAAGGTCC TCAT 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



14 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
GGAGTCTATC TCCA 



14 
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(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 
CCAAAGAATC CTCACT 
(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE : YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 
CACATGCTTA GTGG 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 
CTCGTAAATG ACCG 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
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(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6 
AGGAATCTCG TAAATGAC 
(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 
CAGCAGCGAT TCAT 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 
GGAGATCATC AAAGGA 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 
CTCAGCAATG GTCA 
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(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 
GATCTCGAAC ACCT 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 
<D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 
CACAATCTCG ATCTTTCT 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 
CCTTCTTAAA GATTGGCT 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
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(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 
CACATACCAA CTGG 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE : YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 
AGCTTGATGT GAGG 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 
GAAGTTGTAG CTTGATGT 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 
GCTTGAAGTT GTAGCT 
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(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 
CTGCTTGAAG TTGTAG 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 
GACACAACTC CTCT 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19 
TCCTTTGATA GACACAAC 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: IS base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
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(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 
CTCCTTTGAT AGACAC 

(2) INFORMATION FOR SEQ ID NO:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21 
GGTTAGCACA CACT 

(2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22 
GGTAACGGTT AGCA 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 
CGTAACACAT TTAGAAGC 
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(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 
CTCATCCGTA ACAC 

(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 
CCGGTAAGTA TTGTAGTT 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 
GGTGTATTTC CTTGAC 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
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(iii) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 
ACATACCAAC TGGTGT 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 
GTCCCTATAC GAAC 
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Claims 

1. A compound which is capable of treating or preventing 
neoplasms and/or autoimmune diseases and/or diseases 
involving pathological angiogenesis, in which ex- 
pression of PDGF-A, PDGF-B and/or bFGF plays a patho- 
genetic role. 

2 . The compound of claim l being an antisense nucleic acid 
or effective derivative thereof, said antisense nucleic 
acid hybridizing with an area of the messenger RNA 
(mRNA) and/or DNA encoding bFGF, PDGF-A and/or PDGF-B. 

3 . The compound of claims 1 and/or 2 wherein the PDGF-A 
antisense oligonucleotide comprises the following 
sequences identified in the sequence listing under Seq 
ID No. 1 - 6, having a DNA- or RNA-type structure. 

the PDGF-B antisense-oligonuclotide comprises the 
sequences identified in the sequence listing under Seq. 
ID No. 7 - 12, having a DNA- or RNA-type structure. 

and the bFGF antisense-oligonucleotide comprises the 
sequences identified in the sequence listing under Seq. 
ID No. 13 - 27, having a DNA- or RNA-type structure. 

4. Antisense oligonucleotides of the claims 2 and 3 wher- 
ein the oligonucleotides are modified oligonucleotides 
such as phosphorothioate derivatives. 

5 . Antisense nucleic acid or -oligonucleotides according 
to any one of the claims 1 to 4 obtainable by solid 
phase synthesis using phosphite triester chemistry by 
growing the nucleotide chain in 3' -5' direction in that 
the respective nucleotide is coupled to the first 
nucleotide which is covalently attached to the solid 
phase comprising the steps of 
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cleaving 5' DMT protecting group of the previous 
nucleotide, 

adding the respective nucleotide for chain pro- 
pagation, 

modifying phosphite groups subsequently cap un- 
reacted 5' -hydroxy 1 groups and 

cleaving the oligonucleotide from the solid 
support , 

followed by working up the synthesis product. 

6. A pharmaceutical composition comprising an effective 
amount of a compound of any one of the claims 1 to 5 
for the prevention and treatment of neoplasms and/or 
autoimmune diseases and/or diseases involving patho- 
logical angiogenesis, in which expression of PDGF-A, 
PDGF-B and/or bFGF plays a pathogenetic role. 

7 . Use of a compound according to any one of the claims 
1 to 5 for the preparation of a pharmaceutical com- 
position for the treatment and or prevention of neo- 
plasms and/or autoimmune diseases and/or diseases 
involving pathological angiogenesis related with the 
expression of PDGF-A, PDGF-B and/or bFGF. 

8 . Method of treating or preventing neoplasms and/or 
autoimmune diseases and/or diseases involving patho- 
logical angiogenesis by administering an effective 
amount of the compound according to any one of the 
claims 1 to 5 or a pharmaceutical composition of claim 
6 to a patient suffering from disorders related with 
the expression of PDGF-A, PDGF-B and/or bFGF. 
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